Cytochrome P450 expression in human hepatocytes and hepatoma cell lines: molecular mechanisms that determine lower expression in cultured cells.
1. Cultured hepatic cells have reduced cytochrome P450 (CYP) activities in comparison with human liver, but the mechanism(s) that underlies this circumstance is not clear. We investigated the causes of this low CYP activity by analysing the activity, protein, mRNA and heterologous nuclear RNA contents of the most important CYPs involved in drug metabolism (1A1, 1A2, 2A6, 2B6, 2C9, 2C19, 2D6, 2E1, 3A4, 3A5) in cultured human hepatocytes, and in HepG2 and Mz-Hep-1 hepatoma cell lines. 2. After 24 h of culture, hepatocytes retained most of their CYP activities and protein contents, but the mRNA decreased 20-fold. However, the mRNA content of most CYPs in 24-h hepatocytes was still 400-fold higher than in hepatoma cells. When we examined the transcriptional activity of the CYP genes, this decreased during culture time in hepatocytes and it was poor in hepatoma cell lines. 3. We investigated the abundance of key hepatic transcription factors that govern CYP transcription (C/EBP-beta: LAP and LIP, HNF-3alpha, HNF-4alpha, RXR-alpha) and observed that the expression of some factors was altered in the hepatoma cells. 4. In conclusion, the loss of biotransformation activity in cultured hepatic cells is caused by a decrease in CYP transcription, which correlates with an alteration in the expression of key transcription factors.